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1st Research Group
Along with theoretical research on input-output models for science and technology, First
Research Group conducted a survey on the actual situation of R&D in industry to make
these models more realistic systems that reflect real corporate activities. This survey was
conducted from January to April of this year in cooperation with about 20 private firms that
are doing large-scale R&D activities. They kindly provided us detailed information on their
overall situation of R&D and their typical R&D projects. This Group has finished analyzing
the survey results and summarized its findings.
First, methodologically we suggest the following three approaches.
(1) As can be seen in the titled "Synthesis of Schumpeter and Leontief" we have
constructed the approach for continuously and systematically grasping the process starting
from the mechanism whereby innovations are generated and leading to the phase in which
their results are used in the economy and society.
(2) We have improved the method for collecting historical data on individual R&D projects
by utilizing the idea of "dynamic inverse" to avoid the limitation of uncertainty which always
accompanies the process of R&D and by going up the flow of time by taking account of the
fruits of R&D rather than by simply going up from the phase of R&D.
(3) To clearly distinguish from the analytical approach based on the data totalized on the
enterprise level which combine information on diverse activities (R&D, production activities,
etc.) in a complicated fashion we have constructed a hypothetical framework that maintains
that projects belonging to similar technological areas have patterns or laws peculiar to
technology and across the framework of corporate organizations.
Next, from analysis of results of "e;Survey on Corporate and Individual R&D Projects"e;,
the following can be pointed out regarding R&D project management by Japanese firms
(1970-1985).
(1) The innovations achieved in projects designed for developing new products (including
improving products) were superficially of the type pulled by demand. On the level of factor
technologies however the firms actively pursued advanced technologies and innovations of
the type pushed by technology supported the realization of such technologies.
(2) By concentrating on R&D of the long-term innovation type, the firms have been able to
eliminate uncertainty and spend a large amount of R&D investment. However, there were
also many failed cases such as mismarketing and other wrong estimations of the market
condition.
(3) In order to upgrade the internal accumulation of technology data, the firms place
emphasis on internal accumulation of the knowledge stock as intellectual intermediate
goods. These are represented by academic papers, patents, and cumulative R&D
expenditure.
(4) The successful R&D investments in the area of advanced technology since 1970 showed
remarkable economies of scale. That is there is a stable multiplier of 1.25 (1.27 for the data
in 1960-1975, and 1.25 in 1970-1984) between the cumulative amount of R&D investments
and the amount of investments in new production equipment and facilities. As a result,
Japanese firms preferred to invest in R&D projects which could guarantee multiplier effects
on the market size, and the successful projects showed economies of scale as to the R&D
expenditure.
(5) The lead time of R&D showed patterns specific to advanced technologies. A high
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intensity of utilizing the knowledge stock implied a short lead time, and a large scale of
equipment and plant investment implied a long lead time. The elasticity of the intensity of
the knowledge stock utilization to the lead time was -0.39, and that of the scale of plant
and equipment investment to the lead time was +0.36. This means that if there is a need to
achieve a high economic growth rate, the lead time of R&D will be longer. In order to offset
this risk, the firms conducted R&D activities in a concentrated manner.
(6) Therefore, in the final phase of catch-up since 1970, Japanese firms established a
mechanism of concentrated investment in the R&D which can ensure success, and
reinvestment under relatively guaranteed returns, and brought increasing returns and long-
term growth to the Japanese economy.
(7) However, as indicated by the present analysis, the multiplier effect can imply a tendency
of concentration of the plant and equipment investment necessary to achieve a certain
economic growth rate, and the resulting large amount. It also raises the problem how to
secure a reasonably large market, in order to recover the invested capital. Today, when the
catch-up phase has ended and emphasis is being placed on the necessity to tackle R&D
projects of the exploration type, R&D management by Japanese firms can be said to have
reached a historical turning point.
Based on the results of survey analysis presented in the interim report, this Research Group
will construct a science and technology input-output model that reflects reality. In doing
so, the following must be solved:
(1) In developing a technological input-output model what must further be examined is
determination of the spill-over effect of technological innovation. This research becomes
necessary in forecasting the direction of changes in the matrices of the technological
coefficients used in the model.
(2) It will be necessary to verify the technological distribution characteristics of the
products' earning rate and life cycle. Particularly necessary will be to determine the value
added and demand generated by advanced technology.
(3) It is also believed beneficial to estimate the theoretical expected value by carrying out a
simulation using a pilot model based on the acquired data.
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